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PART I: LEARNING DISABILITIES 
.INTRODU eXION 
"Identification of the causes of academic problems is 
indispensible to solving them"---this little idiom has opened a 
literal Pandora's box of research and legislation in the past 
three decades, culminating in the formation of a new category in 
special education, termed 'learning disabilities.' This new 
classifica~ion has reshaped the educational system of our 
. 
country, forming a school system within a school system, and has 
enormous implications for the future generation of children who 
will be subjected to it. In this section, we will examine more 
closely what constitutes a learning disability, and the various 
conscious and unconscious factors associated with the conferring 
of this label. 1 
THE ORIGIN OF THE TERM: "LEARNING DISABILITIES" 
Coined in 1963 by. a coalition of concerned parents and 
. educators, the term 'learning disability' aimed to explain why 
children with average or superior intelligence performed poorly 
in school. Federal law defines a learning disability (LD) as a 
disorder ~n one or more of the basic psychological processes 
involved in understanding or using language, spoken or written, 
which may manifest itself in an imperfect ability to listen, 
think, speak, read, - write, spell, or do mathematical 
calculation's. .. 2,3 
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There are n4merous inclusive terms used by professrona}s .to 
qualify- individual aspects of the whole learning problem,suoh as 
"dyslexia" used to describe reading problems, "anomia" for the 
inability to recall names or words, and "dysoalculia" for 
difficulties with mathematics. 4 
In practice, the definition of learning disabled is vague 
and has considerable variations from state to state. One reason 
that learning disabilities are difficult_to isolate is that the 
definition relates to multiple problems. Learrring disabilities 
may include broader categories such as auditory, vision, and 
language deficiencies, and students may have combinations of 
different learning disabilities. The term is often used to 
describe various reading problems, but it also refers to 
difficulties with listening, speaking, writing, reasoning or 
mathematical skills and may be accompanied by attentional 
deficiencies and hyperactivity. Frequently, these conditions are 
presumed to be neurological in origin, rather than sensory, 
environmental, social, or developmental. 5,6 
In 1975, Public Law 94-142 was leglslated, mandating that 
free and appropriate education be accessible to all handicapped 
children in their least restrictive environment. For many of 
these children, especially the learning disabled child, the law 
heralded tbeir reintegration back into the regular classroom. 
i 
'- With this federal regulation, public school systems were offered 
monetary incentives to diagnose and remediate children who were 
having schQlastic problems with otherwise normal capability. 
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Increasingly, however~ many experts are concerned. that 
"learning disabled" has become a convenient label for problem 
children, and by diagnosing a child LD, a public school can -
transfer the student to a special education class and receive 
supplementary federal funds available for handicapped education 
programs. For the year of 1989, this sum amounted to $338 per 
child. 7,8 
Current trends show an increase in the number of students 
diagnosed as learning disabled. Almost unheard of 25 years ago, 
learning disabilities now account for the fastest growing 
catagory within special education. In the past ten years alone, 
, 
the number of children diagnosed as LD has ri~en 140 percent, to 
about 1.9 million, and with a price tag that can be as high as 
$1200 per child to diagnose a learning disability, it is becoming 
a major federal and state governmental and educational district 
issue indeed. 9 
The number of school children affected with such 
disabilities could be as high as 2~percent, depending- on whose 
estimate and which definition is used. In addition, a suprising 
number of historical personages have recently been diagnosed as 
being previously undetected sufferers of various learning 
disabilities, the list including such distinguished individuals 
as Leonardo da Vinci, Thomas Edison, and Albert Einstein. 10 
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.. 
THE EDUCATION SYSTEM AND THE LEARNING DISABLED CBILD 
The odyssey of the learning disabled (LD) children, which 
began in general education classrooms, took them first to 
separate schools, and from there to full-time special classes, 
then on to resource rooms with part-time placement in regular 
classrooms, and now they appear to be headed in the direction of 
full-time placement in regular education classrooms again. 
Presently, _ about 61 percent of LD children attend some 
combination of regular classroom and special ones. 11,12 
There are three primary modes of implementng special 
education of the LD child is used in today's schools. In 
general, the child is either taken out of the regular elass for 











in the class, or some 
In-class models are 
different from pull-out type in that remedial and special 
education support staff provide instruction in regular classrooms 
rather than remove the eligible students to an outside setting. 
In the integrated model, handicapped and remedial students 
receive all instruction in regular classrooms,utilizing no 
outside specialists. 13 
Correlational effectiveness between these programs showed 
little. difference. Investigations of in-class and integrated 
models suggest that student achievement in these programs is 
comparable with that obtained in pull-out resource rooms and 
special education classrooms. 14 
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. 
Criticisms of all three of' these programs abound. These 
include charges of disrupting .olassroom instruct-ton) EWsolving 
classroom teachers of the responsibility for instructing low 
performing students. attaching social stigmas to the ohildren who 
are isolated or pulled out. failure to coordinate instruction 
with that in the classroom, decreasing academic learning time, 
failure to produce adequate transfer to the regular program, 
increased costs, and most importantly, dubious effectiveness. 15 
When questioned-about their own personal preferences, the 
responses varied based upon previous experience and age. The 
majority of students who were taught in pull-out programs 
preferred to be removed from class. Students who were receiving 
in-class services were split evenly between preference for 
in-class and pull-out services. Among older students receiving 
the in-class sery·ices~ most opted to leave the classroom. The 
results of this research challenge the notion that children 
prefer to have specialists come to them rather than go to the 
specialist. In addition, . the general consensus was that most 
children preferred to obtain additional help within the general 
education classroom from nonspecialists who were familiar with 
them and their classroom curriculum. In basic terms, the less 
negative attention drawn to them, the better. 16 
{MIS)DIAGNOSIS AND LABELING OF LEARNING DISABILITIES 
Children down through the years have been observed, tested, 
categorized, labeled, and mislabeled with near reckless abandon. 
At times, these labels become self-fulfilling prophesies. 17 
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Teachers have often labeled ohildren as ilazy', 'willful ~ , 
'poorly disciplined'. and 'spoiled' when actually they were 
trying their' hardest. Many of these students were called 
• retarded' if they had any speech or language problems and 
'disturbed' if they were hyperactive, impulsive or had any of the 
behavioral manifestations of a learning disabled child. Often 
these children were gifted, above average in intelligence, and 
are jlnable to cope with their inability to accomplish academic--
tasks. 18 
Learning disabilities, by law, are supposed to be diagnosed 
through testing and professional evaluation, but other factors. 
including gender, race, socioeconomic background and even 
physical appearance, can inadvertently influence a decision. For 
example, this latter point was illustrated when, given the same 
poor test scores and background, attractive children were more 
likely to be called learning disabled while ugly ones were 
labeled mentally retarded, one study showed. '19 
In addition, a critical question arises as to whether these 
tests can accurately detect the source of learning problems when 
even the researchers cannot agree upon what these factors are. 
Examiner bias then becomes a very real component. This point was 
blatantly demonstr'ated when in one experiment using all normal 
children, researchers who were asked to evaluate them found that 
the children they believed to be learning disabled performed 
worse on tests of visual-motor coordination than those they 
believed to be normal. 20 
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HEUROL~CbLCAUSE O~ARNING DISABILITIES 
The underlying cause(s) of learning disabilities has proven 
to be one of the most controversial topics in recent years. With 
theories ranging from inadequate social relationships to an 
improper diet, the list of theories is nearly endless, and far 
exceeds the limits of this work. However, there is one both 
very serious and unproven etiology that has infiltrated the very 
fabric of the special education and learning disabled_arena which 
deserves specific attention. 21,22 
Learning disability experts are inclined to subject students 
with learning difficulties to exclusionary criteria, in which 
they exclude sensory, intellectual, emotional, and environmental 
conditions as causes for the learning deficit,and conclude that 
these chi Idren / ..... su-ffer from some sort of brain damage 
(neurological dysfunction) . As a result, even when these 
exclusionary factors (visual problems, for example) are evident 
in some learning disabled children, they tend to be.judged a 
consequence, not the cause, of the disability. 23 
Decades ago, when a child showed difficulty in school, a 
frustrated teacher might exclaim, .. that kid doesn't have any 
brains." With the advent of the 1960's, a massive movement to 
integrate science into education was initiated, and terms such as 
'minimal brain damage' and 'inability to integrate modality 
functions' began to be murmured. Rather than humiliating a child-
and his parents because of a learning disability, these terms 
recast the problem in guilt-free medical language. In fact, by 
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the beginning of the 1980's, diagnosing 'deficits', and 
especially 'dyslexia' and other 'minimal neurological 
dysfunctions', had become so commonplace that -one would think all 
eduoators had medical degrees. 24,25 
Quite to the contrary, there is a "modicum of evidence" to 
support the view that only a very small portion of the children 
identified as learning disabled do in fact have some degree of 
neurological dysfunction that may interfere with learning and 
academic achievement, and that the actual extent of the problem 
is quite small wheb compared to the millions of children who have 
been diagnosed as learning disabled. Therefore, for a teacher to 
state that a LD child suffers from 'minimal brain damage' or any 
facsimily, is grossly unfounded and far exceeds the educational 
training of nearly all within our present school system. 26,27 
When the learning disabled child is assumed to be 
neurologically impaired, the tests may inadvertently be designed 
(and assumed) to measure neurological impairment, and test score 
differences are frequently assumed to be indices of neurological 




critical Look at Learning 
reductionism abounds, 
are disregarded, causation 
Disabili ties "wri tes, 
all but biological 
is confused with 
correlation, logic is frequently contorted, circular reasoning is 
prevalent, numbers and other data are manipulated to demonstrate 
1 proof', convenient explanations are substituted for complex 
analyses, bias constantly skews conclusions,and at times 
calculated distortions appear to underlie 'findings'. "28,29 
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UNETHICAL LABELING AND LEARNING DrSABILITIE6 
There-are some that feel the 'term "learning disabled" has 
become a catchall term applied not only to ohildren with 
clinically defined learning disabilities but also to class 
troublemakers. How bad a teacher wants a child out of the 
classroom is often behind what determines whether the child- is 
referred for a LD evaluation, recent research indicates. In this 
regard, several states, such as_Minnesota, Kansas,_ and Wyoming, 
allow a diagnostic team to label a child learning disabled no 
matter what standardized tests show, as long as the decision has 
been thoroughly documented. 30 
PSYCHOLOGICAL EFFECTS OF LEARNING DISABILITIES 
The 'learning disabled' label appeals to many educators and 
parents because it supposedly removes the social labeling of 
academic failure. It is ironic then that the LD label, created 
to reduce the ,social and .. 1~galstigma, has created one of its 
owo. Several studies have shown that learning disabled children 
have much poorer self-images and lower self':"esteem than their 
classmates. One longitudinal study indicated that LD children 
had lower self-perceptions of ability, showed signs of learned 
helplessness, and reported lower achievement expectations. There 
is sufficientevi~ence to 
le~rning disabled are more 
peers. 31 
demonstrate that ch1ldren labelled 
often socially rejected by their 
-9-
I 
In contrast to normal achie~ers) learning disabled children 
are, perceived as less ,pleasant and desirable by parents, 
teachers, and peers; are ,the recipients of more negative 
communications from pa'rents, teachers, and peers; are ignored and 
rejected more often by teachers; are treated in a notablY more 
punitive and derogatory manner~y parents; and are likely to live 
in families that resemble those of emotionally disturbed 
children. Indeed, it is widely held that learning disabled 
childre~ are particularly prone to socioemotional dif~iculties . 
. 
These findings that LD children are less popular, less accepted, 
and more rejected than their normally achieving peers raises 
concerns in light of research correlating peer relationship 
problems in childhood with serious problems in adolescents wId 
adult life. 32~33j34 
Evidence suggests that negative school-related attitudes 
!, develop early in the school lives of learning disabled children 
and remains a negative but consistent factor through high school. 
Consequently, the earlier the intervention is begun to break the 
labeling barriers, the higher the chance of preventing any 
detrimental effects. One study showed that the social acceptance 
ratings of students with learning disabilities by their peers 
when paired in the mutual interest group increased significant~y 
as a function of this intervention. Embarrassment also played an 
important role in this decreased interaction, and it was found' 
that the intensity of contact with a disabled person accounted 
for the most improvement in attitudinal scores. 35,36 
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ADAPTATIONS TO ..w.mUNG nreABILITIES 
There exists a wide variety of coping strategies that 
children may use when they are la.beled as learning disabled. "I 
would appear bored, tired, eeger to be of help, a.ll knowing or 
funny, depending upon what was going on. In other words, I would 
do anything but let them know I couldn't read the material, " 
confesses one learning disabled adult. "I faked my way all 
through school," says another. These are just a small number of 
possible examples of possible adaptations, but the primary 
mediators are his or her personallty and environment. 37 
Frequently, these children develop a psychological "mask" to 
draw attention away from their deficit or to cope with the stress 
it placed upon their life. These masks are ~~ elaborate 
subterfuge that tends to make the students feel even worse about 
themselves. The ~lternate roles protect the students from being 
, 
thought of as "stupid," but isolate them from others. Often they 
interfere with the students' ability to learn. 38 
Masking behavior comes in many subtle forms and variations. 
The following are among the more common masks students wear: the 
masks of . helplessness, perfection, invisibility, uncaring, 
boredom,comedian, victim, overactiveness, outrageousness, holy, 
evil, contempt,silence, illness, seduction, and fantasy. 39 
Masks can be removed when students reach a certain . comfort 
level. This usually happens when a student realizes he is not 
stupid. The student exPeriences enormous relief when he-· 
discovers that the reason why he has been having difficulties 
learning is not due to his intelligence. 40 
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SLEEPING DISORDERS AND LEARNING DtSAlULITIES 
-As in many other forms of emotional stress ,anxiety can 
effect sleeping and dreaming" and this is especially true the 
younger the individu~l is. There are two general themes that 
arise in research concerning the worries of sleep-disturbed 
learning disabled children. These primarily include the fear 
over intellectual failure, and the embarrassment of social 
anxiety, and perhaps a lack of confidence in interacting with 
the-opposite sex in adolescence. 41 
Learning disabled children are unique to other types of 
disturbed sleepers in that they are especially concerned about 
their competence, and part.icularly, about. appearing incompetent 
-
in public. Specifically, sleep problems seem uniquely related to 
self-consciousness about making mistakes in public, being teased, 
getting poor grades, and in general looking foolish in the eyes 
of one's peers. 42 
This social anxiety is quite appropriate developmentally and 
is 'reflected in worries such as people of the opposite sex, being 
touched by others, being alone~ making another person angry, and 
attending social events. Successful resolution is the key to the 
emotional well-being of the developing person. In sum, these 
results support the clinical assumption that children's troubled 
sleep often reflect.s whatever emotional concerns are currently 
salient in their lives. 43 
RACE AtilLGlllil2E.R.. IN LEARNING DISABILITI~ 
Recent research reported that the race -of" learning disabled 
children was predictive of their peer relations, with white LD 
children experiencing the greatest problems in this area. Other 
research found that the sex of learning disabled children was 
most predictive of peer relationship problems, especially with 
girls. Furthermore, a negative cross-representational 
correlation between both· sex and race was performed which 
indicated that- boys are more likel-y than girls, and blacks more 
likely than whites, to be diagnosed learning disabled. However, 
it also indicated that white learning disabled girls were the 
most disliked of the overall learning disabled group. It was 
suggested in this particlar study that the greater dislike of 
white girls may be due to discrepancies between the achievement 
of LD chi ldren aneftheir same sex/race peers .44,45 
i 
SCHOOL DROPOUT, RECIDIVISM AND LEARNING DISABILITIES 
Research in this area indicates a significantly higher 
dropout and significantly lower basic skill competency level 
among learning disabled youths. However, learning disabled 
dropouts were not different in how they fared in the employment 
market for the group, nor were they different compared to peers. 
Another study of Pi-ttsburgh high schools, which supported the 
aoove findings, found a 51 percent dropout rate for LD kids, 
compared with 32 percent for other students. Thus learning 
disabled individuals left school more frequently, but achieved 
normally in the real world. 46,47 
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-.. 
LEARNING DISABILITIES IN ADULTHOOD 
First, - on the whole, all studies agree that learning 
disabilities persist into adulthood to some degree. Second,- the 
degree of academic deficit in adulthood is dependent ontha 
severity of the learning disability as a child. Third, 
intervention has not been clearly related to outcome at this 
time. 48 
One of the most important messages learning disabled adults 
are giving is that the greatest challenge learning disabled 
children face is the battle for self-esteem. These adults say 
they felt stupid and were treated in school as such. In general, 
they felt defeated, worthless, and "dumb." Over the years, many 
of these adults learned to mask their hurts. 49_ 
Another focus of concern for learning disabled adults 
concerns the limitation of career options they were exposed to 
while in school_ Many learning disabled adults are not as 
successful vocationally as their non-learning disabled 
counterparts. It has been suggested that one reason for their 
lack of success may be that they were tracked into occupations 
incongruent with their personalities and _ interests. While 
nonhandicapped individuals are considered to have a variety of 
occupational interests, learning disabled persons are often 
occupationally stereotyped and trained for and placed-into a more 
limited variety of vocational environments. Some literature 
suggests that job preparation -programs for lear~ing disabled 





The overall effects of being labeled learning disabled are 
vast) and in general, detrimental to the emotional, social) 
academic, and vocational facets of the individual's life, and 
that they frequently persist into adulthood. The research thus 
presented clearly show that children are sensitive to the 
differences between peers who attend different educational 
placements from their regular classroom, and that these children 
r~sponded negatively to-the de facto labels of the resource room 
and special classroom. 51 
On another level, it makes good clinical sense to maintain 
that the learning disabled ,youngsters who persist in their 
learning problems throughout the elementary school years are the 
unwi lling (fu'1d perhaps unwitting) recipients of criticism and 
negative evaluations by parents, teachers, and age mates; that 
I 
these criticisms will render the learning disabled child more 
anxious and less self-assured in learning situations; that a 
vicious circle will develop that increasingly hampers academic 
success and encourages progressively more debilitating degrees of 
anxiety; and that this undesirable situation is virtually 
inevitable and is expected to increase in severity as the child 
fails to make advances in learning. 52 
Finally, it should be noted that frequently special 
educational intervention in learning disabled children does 
little or no good in rehabilitating schol~stic weakness, and in 




The commonlY believed hypothesis tha~ learning disabled 
children not receiving remedial help would develop increasingly 
negative affective characteristics has not been supported by 
recent research. Rather, correlation and regression data show 
that academic self-concept scores were the single best predictor 
of achievement levels. In other words, the better children feel 
about themselves, the better they will do. 53 
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eAR! II: ~ND VISION 
INTRODUCTION 
The purpose of this section is to evaluate the various 
levels and demands of reading, the different components of 
vision, and how deficits in visual functioning can impact reading 
performance~d result in learning disabilities. The reasons for 
discussing how vision effects reading and learning problems 
relates to the significance of the material and the general lack 
of expo?ure, even in the vision-care. community. 
As stated previously, it has been estimated that nearly one 
out of every six children in our modern school system is le~rning 
disabled. The primary focus of this section is to show that a 
substantial percentage of these learning disabilities actually 
-result from undetected visual system dysfunctions, and that these 
dysfunctions could be alleviated if they were properly detected 
and treated. 54 
Since this problem is so widespead yet unknown to the 
educational community at large, the focus is directed at better 
educating and sensitizing teachers, parents, and even stUdents as 
to the roles vision plays in the learning process, and 
specifically reading. It is the secondary purpose of this 
section to compile both the relevent educational and scientific 
literatUre on the subject in an effort to bridge the information 
gap caused when such data is only published in journals normally-
read only by specialists in that particular area,but not exposed 
to parents, educators, or other professionals who could directly 
benefit from such knowledge. 
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rURPQSE QF READING 
To begin with, we must first take a detailed look at the 
reading act itself before we'oan have enyaccurateunderste.nding 
of its substituent components and relationship to the visual 
system. 
The term "reading" is used to describe en enormous range of-
abilities. Reading is not a single entity, as it places very 
different demands upon the individual depending upon his level of 
proficiency~ For example, the ability to give the verbal ~ound 
of a multiple letter configuration represents successful reading 
for the beginner. At the. other end of the spectrum, the ability 
to read many pages or a whole book for the purpose of deriving 
meaning or information, with little need to verbally pronounce 
any of the words, represents successfulreading at· the college 
level. These 'two activities may share more differences than 
similarities, though both are equated as .being the same task. 55 
At its most fundamental level, reading is simply a tool to 
derive meaning from symbols. It .is the uncoding and transmission 
of thoughts, ideas and information stor.ed in two-dimensional 
written symbols, such that information can be obtained by any 
number of readers in the author's absence. Therefore, it becomes 
empirically obvious that the elementary purpose of reading is 
understanding {comprehension}, and it behooves us to-always keep 
this in mind 50 that we do not over-emphasize other aspects of-
the reading process and ignore the primary purpose for learning 
to read. It should also be pointed out that reading is not an 
innately natural function for humans, but rather a highly complex 
-18-
skill that can only be learned through years of ins.truction _ and 
practice. In fact, the advent of the written word signified one 
of the highes:t cognitive achievements in the history of mankind. 
With this said, let us examine what makes up a good reader. 
There .are several transitional stages involved in learning 
to read, and e. variety of teaching theories to accompanyt:)ach of 
them (phonetic vs. whole-word, for example). What follows is a 
simplified look at the basic definition of reading and what 
demands'it placed upon the child as he progresses through each 
major stage of our educational system. 
For the beginning first grader, reading is defined as the 
proper naming and recalling of the shapes and sounds of several 
strange symbols (the alphabet). At this fundamental level, the 
beginning reader' -i:ffaced with a number' of inconsistencies 
inherent in the English language. Examples include the fact that 
a single symbol may represent more than one sound (c and g) and 
that one sound maybe represented by several symbols (R and r). 
In the subsequent months and years, reading is expanded to 
include combining these symbols into strings of letters, thus 
making words. There are problems with syntax here similar to the 
preceeding stage, including the fact that two or more letters, 
,each with there own separate sound, can combine to make a new 
sound (ph and s~h).But it is at this stage that cornerstone to 
reading is first introduced. The concept that a person, object, 
action, idea, description, or event can be represented by the 
combination of symbols on paper (i. e. ,the written word) is a 
critical tra..'I'!sition for the neophyte reader to grasp. 
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As the child progresses from first through third grade, the 
focus of reading broadens from letters to words to sentences, and 
the corresponding visual demands change. Letter size decreases 
rapidly during the first few years, as does separation between 
letters, and the whole page becomes increasingly cluttered. The 
child is asked to sustain visual attention for only a few brief 
moments in time, and h~s prime directive is the transformation of 
the visual symbol into a vocal sound. Later, senterrces and 
paragraphs are introduced, thus making the appropriate eye 
movements needed to maintain one's place on the page becomes much 
more exacting. 56 
A major milestone occurs at approximately the fourth grade 
level, however, when the primary emphasis of the teaching of 
reading switches from "learning to read" to "reading to learn." 
No longer is calling out the symbols or words without 
understanding them considered acceptable reading. Because 
comprehension is stressed for the first time now, many students 
begin failing where previously they were able to slide by with a 
little effort. 
An interesting anecdote, which unfortunately happens all too 
frequently, concerns the child who is good in math but poor in 
reading. At the advent of fourth grade, this child who 
previously had a strong subject to offset his weakness in-
reading, begins failing both subjects now because of the 
introduction of reading inomath (i.e., story problems). 
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-.This sudden shift in emyha.sis to compI."ehensionmarks a new 
level of reading mastery, and this continues to be the ca.se 
throughout both primary and secondary school. At this level, the 
student must read very small print embedded in paragraphs, and is 
asked to sustain attention for long periods of time. 
to the beginning student, the prime objective at this 
In contrast 
level is 
the grasping the conceptual thought of the author and the content 
of the material, rather than the sight and sound associations and 
basic word recognition that heralded his new en~ry into the world 
of reading. 
In the reading act, like any other learned behavior, a 
sufficient level 6f motivation must be-present for the individual 
to expend the tremendous amounts of time and energy required to 
master the skill.,-For beginning students, the major portions of 
this motivation stem from family pressure and the educational 
system itself. However, as time passes, these become frequently 
less effective, and motivation becomes more dependent upon the 
stUdent's own desire to succeed and learn. Reading must become 
its own reward. If a student is unable to access the information 
hidden within a text after several years of stuggling to lea.rn 
how to read, he will probably give it up as a .fruitlesswaste of 
time. Comprehension, therefore, is the cornerstone of reading 
success. The relevance of this observation will come to. light as 
we discuss the importance of the visual sy~tem in reading, for 
comprehension is first affected in visual dysfunctions. 57 
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YISION AND ·READ.-I.tm. 
It would seem inherently-obvious that there should be e. 
positive relationship_ between vision and re~dingJ since reading 
is primarily accomplished by visual inspection of printed or 
written symbols. Yet, the literature shows little in the way of 
conclusive relationships. The answer to this apparent paradox is 
elusive, and one may be duped into believing that no relationship 
truly exists. A thorough evaluation reveals otherwise. 58 
The visual requirements for reading vary as a function of the 
reading.task itsel~ Simplification of both vision and reading, 
and failure to consider the role adaptive changes play, and 
over-generalization of poorly controlled research, have all 
contributed to masking the most meaningful relationships between 
visual function and reading efficiency that do exist. Therefore, 
let us evaluate ,each component of vision separately to decipher 
what part each plays in learning and reading. The most common 
undetected visual problem areas are delayed or incomplete visual 
development, two-eye coordination and focusing problems, and eye 
movement problems. Reading readiness will be addressed here, 
while the others will be examined under· components of vision. 59 
Reading readiness refers to the functional ievel of physical 
and mental development of the child, including vision, and 
his/her ability to adapt to the demands of reading. If the 
development of the visual system is altered or delayed, the child 
may not be able to cope with the visual demands at that grade. -
Thus the student is at a distinct disadvantage, and will not be 
able to keep up with his/her classmates. 60 
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Commonly . observed traits of delayecLor incomplete visual 
development include lack of reading readiness, immaturity, poor 
coordination, poor visual attention, inappropriate behavior, . and 
poor peer interactions. Children suffering from underdeveloped 
visual skills will often fall behind in school, and they are only 
rarely able to outgrow the developmental delays on their own. 
Vision therapy (discussed below) can greatly aid these children 
in catching up to the educational level of their classmates. 61 
SEEING VS. VISION 
Seeing is a physiological process in which light reflected 
off an object is focused through the eye's refracting surfaces 
____ (cornea and lens) onto the light-sensing part of the back of the 
eye (retina) ,where"~n the light" impulses are converted into a #.. ~-.. 
electro-chemical transmission sent to higher centers in the brain 
for analysis. 62 
Vision} in contrast, is deriving meaning and understanding 
from what we see. Vision is a complex information gathering and 
processing system which collects, groups, sorts, analyzes, 
evaluates, sums, and records ·visualinformation. Vision is the 
psychological experience which interprets what is seen. Another 
critical point to note is that vision is learned process of 
information analysis and is adaptable and thus can be trained, as 
compared to seeing which is directly related to the physicar-
structure of the eye itself, and is thus primarily dictated by 
genetics. 63 
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COMPONENTS OF VISION 
The visual functions that are most important in learning and 
reading include visual acuity (distance and near), eye alignment 
and two-eyed coordination, eye and head movements, visual memory 
and perception, focusing, and color vision. Each component shall 
be explored in greater detail. 64 
I. MINIMUM RESOLVABLE CLEAR VISION (VISUAL ACUITY) 
This is the measure of the smallest sized letter or symbol 
that can be distinguished by the individual at a given distance. 
It is a measure of the sensitivity of the person to discern the 
contrast between closely aligned black and white lines, either in 
the shape of letters (as in the Snellen chart) or in the form of 
grat,ings. Basically, this is how small a detail can be detected 
in a standardized format. 
A. FAR. CLEAR. VISION (DISTANCE VISUAL ACUITY) 
This is the measurement of the individual's ability to 
clearly see and oorrectly call off the standardized letters, 
numbers, or symbols of the target at a predetermined testing 
distance and lighting level. Traditionally, a distance of 20 
feet (6 meters) is used with the Snellen Letter chart. If the 
individual can resolve the 20/20 line of letters on the Snellen 
chart (calibrated to subtend an angle of 1/60th of one degree at 




The numerator (top number) in the visual acuity ratio refers 
to the letter size jus.t resolvable by the viewer, and the 
denominator (lower number) is the distance someone with perfect 
(20/20) vision could detect that same letter size. For exampls1 
if we consider a person with 20/400 vision, the smallest letter 
size s/he could see at 20 feet could be seen at 400 feet by 
someone with normal (20/20) vision. Because of the limitations 
on exam room length1 correspondingly proportionally larger line 
sizes are used to assess the functional distance visual acuity. 
Far vision is evaluated separately for each eye as well as both 
eyes together. 
Distance visual acuity is the only test used to evaluate 
vision in many school vision .screenings, and although it yields 
important data and will identify most of the children who exhibit 
distance blur, the distance Snellen acuity-has been found to have 
very little correlation to reading and academic performance. It 
should be noted that the Snellen chart will not identify problems 
of two-eyed coordination, focusing skills,eye movements, depth 
perception, visual perception, or the ability to sustain visual 
performance. Thus, a child may see clearly at chalkboard 
distance (20/20) but still may have symptoms such as blurred 
vision, eyestrain, headaches or fatigue while reading due to a 
focusing or two-eyed coordination problem (discussed below). 
Consequently, any school vision screen Lng which just utilizes the 
distance Snellen chart_is of minimal value at best, and may even 
mask students with serious problems by passing them without 
further evaluation. 66,67 
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B. CLOSE CLEAR VISION (NEAR VISUAL ACUITY) 
This is similar to the far vision clarity assessment in that 
standard-sized symbols are viewed at a near ditance, usually 16 
inches (40 em) with a constant lighting level. The letter sizes 
are small compared to the distance chart, but they are 
proportionally the same because they subtend the same angle size 
with the eye that the distance chart does (i.e., 1/60th of one 
degree for a 20/20 letter size). As with distance acuity, each 
eye is evaluated individually and then together. Near visual 
acuity is not usually evaluated at most school vision screenings. 
This is truly unfortunate for there is a high correlation with 
near visual acuity and reading performance, especially if the 
child is forced to sustain the task for any length of time. Thus, 
t,esting of sustained near acuity should be an integral part of 
all visual evaluations. 68 
II. REFRACTIVE (OPTICAL) STATUS 
Refractive status refers to the optical focusing properties 
of the eye when light is focused on the back of the eye (retina). 
They are described in terms of variations from the perfectly 
distance-focused eye. Three basic forms of refractive (optical) 
errors are typically noted in the school-aged population. These 
include near-sightedness, far-sightedness, 
Refractive errors are correctable with 




A. NEAR-SIGHTEDNESS (MYOPIA) 
Near-sightedness, as the name implies, is the ability to see 
well at near. In contrast, distant objects are blurred. This 
results from the optical portion of the eye being stronger than 
normal, usually due to the eye being too long. The causes of 
near-sightedness have been argued for decades, with evidence 
pointing to both genetic and environmental influences. As more 
research comes out on the subject it is becoming increasingly 
genetic predeliction for apparent that there may be a 
near-sightedness,. but that the environment plays a major role in 
how little or much develops. 
shown a much higher incidence 
societies, who subject their 
For example, several studies have 
of near-sightedness in literate 
growing children to 6-8 hours of 
olose viewing daily in schools, compared to illiterate societies, 
in which children spend nearly all their time outside looking at 
distant objects with only occasional periods of near viewing and 
only for short intervals, not long-term intense ,staring. 69 
These observations serve to strengthen the theory that 
near-sightedness (myopia) is a self-regulated (homeostatic) 
adaptation of the body t.o reduce the stress induced by prolonged 
focusing at near distances. This is supported by the observation 
that temporary blur folloy-ling excessive near viewing is 
frequently followed by a permenant reduction in distance clarity 
(i.e., an increase in myopia) as the eyes gradually adapt to the 
extensive close work. 70 
-27-
Simultaneous ly, as the distance vision worsens in myopia, 
the near vision becomes easier to sustain. This results because 
the eyes have shifted their permanent focus to relatively closer 
position than before, thus requiring less focusing demand from 
the lens of the eye. However, since the distance vision is now 
blurry, corrective lenses are frequently prescribed, once again 
setting the natural rest focus position out at far. Thus; the 
original problem at near is now in place again \'-rhile wearing the 
new correction. The eyes now have to focus the extra amount of 
the distance lens powers, and a vicious circle is begun, in which 
the person needs progressively stronger lenses to adequately give 
clear vision at far. One way to slow or arrest this rapid 
progression is to make specific lenses set so that the focusing 
system is relaxed while looking at, near, usually in reading 
spectacles or bifocal form. Finally, research indicates that 
there is no correlatjon between poor readjng skills and myopia. 
In fact, evidence suggests the opposite may indeed be the case, 
that near-sighted people tend to be good readers. 
B. FAR-SIGHTEDNESS (HYPER.OPIA) 
Far-sighted individuals, as the name implies, 
to clearly see distant targets than near ones. 
71, 72 
find it easier 
It. is a very 
common optical problem in which the focusing system in the eye 
much work to clearly focus distant as well as near targets, where 
an optically perfect eye has the focusing system relaxed when 
looking at far and only has to work t,o focus close targets. 
Although most far-sighted children are able to see clearly at far 
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distances with little work, close distances require extra effort 
to see clearly, with resulting problems (see FOCUSING below). In 
the school-age population, a low amount of far-sightedness is 
considered normal and even preferable to none at all. Hyperopia, 
however, becomes a problem when it is present in large amounts. 
In these cases, the child has to work to focus distant targets 
and' must 
Although 
expend significant energy to clear near objects. 
most children have the ability to compensate the full 
amount, this added strain greatly limits their sustaining ability 
at near tasks like reading. Consequently, it should come as 
little suprise that t.he literature regarding refractive status 
suggests that hyperpia has a positive correlation with poor 
reading performance. Lenses are the primary method used to 
correct far-sightedness. In contrast to myopia, hyperopia 
usually does not progressively worsen with 
correction. 7:3,74 
C. ASTIGMATISM 
Astigmatism refers to a difference in 
(refracting) power of, the eye depending upon 
meridian the light passes through it. For example, 
proper lens 
the focusing 
what angle or 
light passing 
through the up-and-down portion of the eye may come to a focus at 
a different position in the back of the eye than light passing 
through the side-to-side portion. This is frequently due to the 
front of the eye being more oblong or egg-shaped than spherical. 
Astigmatism mayor may not be present with either near or 
far-sightedness, and is usually amendable to lens correction. 75 
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III. TWO-EYED ALIGNMENT AND COORDINATION 
The eyes must align accurately in order to produce clear, 
single, comfortable vision, and these skills must be able to be 
maintained with little effort if success in school is to be 
achieved. These abilities are most critical in prolonged near 
activities such as reading. 
Normal and efficient two-eyed (binocular) vision is 
dependent upon coordination and motor alignment of the two eyes 
as well as the ability to fuse the images from each eye into a 
single image. Six extra-ocular muscles are attached to the 
outside of each eye and are responsible for carrying out the 
voluntary eye movements. If there is an inequality in the nerve 
impulses to one or more of these muscles, than the two eyes will 
not point in the same basic straight ahead direction when they 
are in their natural resting position with no ohject to fixate 
on, as in the case of total darkness or when the eyes are covered 
(occlusion). 76 
More specifically, when in a darkened room or when t,he 
eyes are covered, the eye alignment is evaluated to see if each 
eye points straight ahead, or if there is a natural tendency for 
one or both e;>res to turn in, out, up, down, or some combination 
of the above. Any of these misalignments will require the brain 
to expend energ:~l to realign, and if the deviation is too large, 
the individual may not be able to straighten the eyes at all, In 
this case, the individual wi 11 constant,ly manifest a "turned" or 
",!-landering" eye (strabismus), 'and either see double (diplopia) or 
ignore the vision from one of the eyes (suppression). 77 
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There are several ways to measure and evaluate eye 
alignment. In many school screenings, the Telebinocular (similar 
t~ a view-master) is commonly used to determine two-eyed 
coordination, as well as visual clarity and depth perception. The 
Telebinocular, however, does not identify problems with eye 
movements, focusing and visual perception. The preferred method 
for evaluating eye positioning and alignment is the Cover Test, 
in whioh each eye is covered separately and any deviations are 
noted and their magnitude assessed. The Cover Test requires a 
trained clinician to properly perform and interpret. 78 
A. FUSABLE (COMPENSATIBLE) TWO-EYED MISALIGNMENTS 
If the chi Id with an innervat,ional eye muscle imbalanoe is 
able to overcome the deviation tendency (heterophoria), and 
thereby prevent the eyes from becoming dissociated, s/he will be 
expending extra cognitive energy to do so, and s/he will 
frequently experience difficul-t.ies in many visual tasks and 
integrative activities, including studying and ball-playing. 
Therefore, even if the imbalanoe is one that carinot be noticably 
observed, the extra-ocular muscle imbalance may be a major factor 
contributing to many kinds of reading or learning problems. 
Because the highest cognitive function in the reading act is 
comprehension, any drain of mental energy due to binocular stress 
";1i 11 impact here first. Persons with severe two-eyed 
compensatible misalignment problems typically state that they 
"saw words but didn't. understand their meaning" after reading for 
an extended period of time. 79 
-31-
Research has noted significantly lower reading comprehension 
scores under conditions of two-eyed (binocular) stress, with a 
greater effect with longer reading passages. In fact, two-eyed 
compensatible misalignment problems are a primary cause of 
decreased performance in the learning disabled population. 80 
Common complaints of compensatible eye deviations include 
eyestrain, eye soreness, drowsiness, headaches, light 
sensitivity, tearing, and fatigue resulting usually in aversion 
to reading or studying. Symptoms of two-eyed fusional problems 
often become worse with time, and they may be noted at any age. 
Correction requires lenses and/or vision therapy which is 
designed to expand the fusional ranges so that the deviation no 
longer causes significant binocular stress. 81 
B. UNFUSABLE (CONSTANT) TWO-EYED MISALIGNHENT (STRABISMUS) 
Strabismus is an exaggerat~ed problem of t.\"lo-eyed 
coordinat,ion in '.'"bieh the two eyes are in a state of constant 
devi ati on, resulting in what, is pOPlJl ar ly termed "cross-eyed" or 
"wall-ey-ed." Some individuals are able to temp~rarily compensate 
(fuse) the deviation for short periods of time, in which case 
they are subject 
misalignments (as 
to the problems experienced by compensatible 
above) . However, most individuals with 
strabismus are never able to attain binocularity. 82 
Strabismus, or the devj ation of one or bot.h eyes to 
constantly turn in or out, will result in one of two possible 
situations: const.ant double vision (diplopia) or unconsciously 
"turning-off" the vision from one eye (suppression). 83 
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1. DOUBLE VISION (DIPLOPIA) 
Double vision results because each eye is looking in a 
different direction due to the two-eyed misalignment, and thus 
the individual will see two unfusable views of the same object. 
If double vision occurs, it is usually an intolerable condition, 
and this individual will probably experience difficulty in common 
daily activities, such as driving. 
usually learns to tune out one 
Constant double V1Slon can usually 
Consequently, the brain 
of the images (suppression). 
be alleviated with prism 




relatively beneficial adaptation to an 
that of constant double vision. The 
person learns to see through only one eye (monocular viewing), 
thereby elliminating any binocular stress. Since now there is no 
need to expend energy to fuse two separate images. the individual 
vlill most likely exhibit "normal" reading behavior, albeit. 
one-eyed, with a subsequent loss in depth perception. However, 
if the individual oonstantly suppresses one eye at a very early 
age, s/he will probably have a much poorer visual clarity 
(acuity) potential in that eye later in life (amblyopia). 85 
In constant eye deviat,ions with suppression, there 
frequently are no subjective oomplaints associated with near 
tasks (as above), although the person usually has the oosmetio 
problem of having one eye pointing in some other direotion than 
the other, and frequently this is enough of a social stigma 
(i.e., teasing by other ohildren) that treatment is sought. 86 
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3. "LAZY EYE" (AMBLYOPIA) 
Amblyopia is a condition in which one eye has much worse 
central clarity (acuity) than the other which cannot be corrected 
by any lens prescription. People with amblyopia generally have 
impaired central fixational ability, and the lack of ability to 
steadily fixate with the best seeing part of the eye (fovea) is 
accompanied by reduced visual acuity. "Lazy eye" is frequently 
associated with, and caused by, a "wandering" eye (strabismus). 
Amblyopia may also result from disuse of an eye at an early age, 
a common occurance with unequal :cefracti ve errors between the two 
eyes, In this case, the brain has never learned to "tune" the 
retina in that eye to resolve detailed targets. The only 
effective treatment for amblyopia is vision therapy, which aims 
at forcing the amblyopic eye to resolve finer and finer det,ai Is 
after t.be initial cause has been remediated. 87,88,89 
In summary, eye a] ignrnent, problems, espeqially t,hose that, 
are not constantly in the "turned" (strabismic) pos i tion, may 
result in serious reading and learning problems, especially loss 
of comprehension, because so much effort is being expended in an 
effort to straighten the eyes that little is left to make sense 
out of what was read. Those that do manifest a constantly 
observable deviation will either report, constant double vision or 
will subconsciously ignore (suppress) the vision from one of the 
e;yes. If suppression is constant in one eye, then that eye will 
probably have a decrease seeing potential (amblyopia). 
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IV. EYE MOYEME[LS AND TRACKIN~ 
- -
The arena of eye movements is e very large and diverse one. 
Not only are detailed and accurate eye movements, maintained 
effortlessly for long periods of time, a requirement for 
successful reading, but smooth and accurate tracking is crucial 
for athletic achievement. Poorly developed eye movements 
frequently result in a l11yriad of reading problems, a few of which 
include losing one's place, word reversals, and reduced 
compreh~nsion. Also, recent research indicates that the whole 
visual system, and eye movements in particular, are very 
important in the control of attention and the "packaging" of 
information for processing by the brain. 90 
The category of eye movements entails several critical areas 
of visual functioning related to school performance. These 
include quick, two-eyed jumping movements from one point to 
another (saccades), as in reading from word-to-word, plus smooth 
and accurate tracking with both eyes of a slow moving target 
(pursuits), such as a rolling ball. Eye movements also includes 
the ability to cross one's eyes while following a target in 
towards the nose (convergence) as well as uncrossing them as the 
target moves into the distance (divergence), such that the target 
does not double and that both eyes are working together 
effiently. Eye movements are usually evaluated via fixation 
beads or a penlight. It is important that eye movements function-
independently of head movements (discussed later). Most eye 
movement problems may have detrimental effects on scholastic 
acheivement, since we use eye movements to read. 91,92 
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A.EYE MOVEMENTS AND RE.b.IU.lli! 
In its most basic form, reading is moving the eyes and 
thinking at the same time. Therefore, eye movements are 
inherently important to the reading process, and thus they 
deserve to be examined in detail. In general, the eyes elicit 
two olinioally important types of movements: qu~ck-jumps 
(saccades) and smooth-tracking (pursuits). 
The reading aot primarily utilizes rapid jump-movements 
(sacoades) and these are further subdivided into three principal 
oomponents: (1) small saccades that move the eyes from word to 
word, (2) large saccades that return the eyes to the beginning of 
the next line, and (3) fixational pauses between eaoh saccade 
for information processing. During reading, there are about four 
of these saccadic jumps per second. At other times there 
averages usually at least two jumps per second. Because fixation 
eye jumps are much smaller while reading than in normal viewing, 
they do not have the effect of causing the same massive 
transformation of the visual image as in large eye jumps. 
Instead, they result in changes at the edges of objects. 93 
Reading disabilities and perceptual disorders may be viewed 
in terms of ineffective programming of visual input related to 
faulty functioning of eye movement mechanisms. Reading 
represents only special cases of eye movements. There are two 
fundamental aspects of quick-jump eye movements that. are directly_ 
related to the reading act. First, the input of visual 
information is discontinuous· or packaged, and second, visual 
perception is made up of a hierarchy of intrinsic units. 94 
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The "packaging" of the visual input occurs because during 
the jump portion of the saccadic eye movement, vision is 
suppressed for the duration of the movement, effectively causing 
a break of the visual information flow. This segmentation of the 
written page breaks the text into small packets of visual 
information, which are then relayed to higher brain centers for 
processing. However, vision is subjectively experienced as 
. 
cGntinuous, and we are not aware of any "breaks" in time. -.95 
However, if quick-jump eye movements (saccades) are not used 
during reading (as in head scanning and pursuits, discussed 
later), a steady stream of information will bombard the brain. 
This constant input to the brain, without brief breaks to 
analyze, may ~essen the brain's ability to process the incoming 
information prope~lY, with a subsequent loss of understanding. A 
continuous flow of visual input can be successfully processed by 
most people for a short period of time, but the large lengths of 
time needed to read a paragraph tend to exceed this limit. 96 
B. EYE MOVEMENTS AND VISUAL MEMORY 
There is a significant body of research to support the 
belief that eye movement patterns encode visual memory (similar 
to a combination lock). In other words, as a new object is seen 
for the first time, the individual will scan it with saccadic eye. 
movements (unless it is very small), jumping from point-to-point, 
focusing on the edge contours, in a connect-the-dot pattern. 97 
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This ordered sequence of movements actually encodes a 
sensory-motor combination lock of the visual picture, end to 
retrieve this memory for future recognition, the same eye 
movement sequence must be performed the next time the object is 
viewed, otherwise recognition will probably not occur. Therefore, 
each time an individual views a human face, for example, he will 
begin scanning in the same patterned format he does with all 
other new faces he sees, and as each point is seen. it is 
m~ntally compared wi'Eh- a previous visual memory of that point, 
and if not recognized the face is determined to be new. If, 
however, the point matches a previous memory trace, then the next 
point is compared to the visual template, and so on. This 
reflects the observat.ion that it takes the brain longer to 
recognize something than it does to determine that it is new. 
Therefore, there is a specific pattern unique to each person that 
is used to visually evaluate each given object. Note that the 
more times an object is seen and thus scanned, the greater the 
chance Df . recognition, as common sense would -.tell .us. . 98 
Based upon the above model, it becomes apparent that if an 
individual has erratic eye movements and scans the same object 
differently every time, he will have terrible problems accessing 
the visual memory of that object, and thus recognizing it. For 
example, a child is shown a new word, such as "DOG", and told 
that this is an animal with a big nose, fur coat, four legs, and 
barks. He immediately recognizes the auditory description of a 
dog and scans the ~ord attempting to make the visual association. 
After leaving the task and then returning later, the word "DOG" 
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is again shown to him. At this point he olaims he has never seen 
-it before, because he has used a-different scan pattern and was 
unable to retrieve the previous visual memory of the word. Of 
course, the child still knows what a dog is, but he is unable to 
make the visual association between the three-lettered symbol and 
the actual animal. The child has had many experiences with dogs 
over his life-time utilizing a variety of senses (touch, smell, 
hearing, sight, etc.), but had only had one encounter with the 
- word "DOG" up to this point, and it was purely visual. The- key 
to accessing this visual memory of the word is by repeating the 
same eye movements used in the initi~l scanning. 
Note that other modes exist for imbedding the connection 
between the word and the animal, which utilizes the other senses. 
For example, the child could practice copying the word to give a 
muscle-pas i tion ,... (propriooepti ve) component, or he could 
phonetically sound the word out in an attempt to access auditory 
memory. However, most schools demand that their .students sit 
still and read quietly by themselves, forcing them to use only 
visual memory while reading. 99 
C. EYE MOVEMENTS AND SHORT-TERM (TRANSIENT) VISUAL PROCESSING 
Recent experimental evidence points to the theory that there 
are two separate retinal processing systems for visual 
information in the eye: sustained (long-term) and transient 
(short-term,. The sustained system involves detecting detai led 
patterns (visual acuity) and color, and does not get worse over 





that controls eye ruovements and-fades quickly as time 
A trahsient systeru defect has been found in many 
with specific reading disabilities. In normal reading, 
a lasting visual memory of the last fixation remains until a new 
fixational position is taken, and during this interim mental 
processing takes place. However, in the presence of a transient 
system defect, a significant amount of masking (erasing) of the 
short-term visual memory takes place, rendering the reading 
process' inefficient and confusing. Common signs and symptoms of 
specifically disabled readers in comparison to normal readers 
notes a relative inability to selectively attend, require more 
time to make accurate temporal judgements and complete visual 
search tests. 100 
D. HEAD MOVEMENTS VS. EYE MOVEMENTS 
Another subtle but potentially serious behavior pattern that 
many readers:fall into is using head movements to read rather 
than the eyes. Although not apparently harmful, several ill 
effects frequently accompany the use of head movements for 
reading. In the normal reading process, the individual holds the 
head in a relatively still position and uses saccadic eye jumps 
to scan the page. In contrast, when the person reads with head 
movements, the eyes become locked in the straight ahead position, 
and do not freely move. This can be a very significant factor in 
visual information gathering, because saccadic eye movements are 
not being utilized, and therefore there is no packaging of visual 
input, as discussed above. 101 
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One important byproduct of reading with head movements is a 
greater tendency to- over or undershoot words and 1 ines whi Ie 
reeding. Simply the weight difference between the eyes (about 
one ounce each) versus tbe head (10-20 pounds) would explain a 
loss of accuracy and efficiency with the use of head movements 
alone. However. there is also a difference in the fine motor 
control of neck and eye muscles. Neck muscles have more muscle 
groups controlled by one nerve fiber than eye muscles do (one 
hundred muscle units per nerve in neck muscles compared to six 
muscle units per one nerve in eye muscles). The closer to a 1:1 
ratio of muscle units to nerve fiber, the better control of the 
,movement there is. Therefore, neck muscles cannot make as fine 
and accurate jump movements as the muscles of the eyes -oa..t'l, even 
if there were no weight difference. 102 
A very impgrtant consequence of this is that there has been 
a correlation between bead scanning and small word reversals 
(i. e. ,. "was" for "saw"), a commonly used diagnostic sign of 
"dyslexia" in our educational system (see DYSLEXIA below). 
Although it is usually accepted that in young children revenals 
in reading appear to be normal errors associated with learning to 
read, after the second grade they are considered abnormal. In 
this later population, however, recent evidence indicates that 
the majority of small word reversals are simply the result 6f the 
reader overshooting the word and scanning it backwards 
(regression). In other words, because there is loss of ac"Curate 
fixational ability in head scanning, the child overshoots small 
words, which are harder to accurately fixate on then larger ones, 
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and because he is subconsciously aware of this, he attempts to 
correct for it by look back, thereby scanning the word backwards. 
Several professionals state that the actual reverse scanning 
movements are directly visible under close observation. 103 
There are many reasons why a child would read with head 
movements rather than with eye movements. Probably the single 
most important factor., however, is a very close distance from the 
eye to the page. If the child holds his book close to his face, 
, 
the only way he can comfortably ~ead from one side of the page to 
the other is to turn his head. Research indicates that the eyes 
can comfortably scan an angle-up to 14 degrees before eliciting 
head movements. These head movements are explosive (ballistic) 
in nature, with some loss of conscious control as the head 
decelerates more slowly than it accelerated. Thus, bringing the 
page twice as close to the eyes than normal will double the 
subjective page size, so that even a small shortening of the 
reading distance can induce head movements. A few causes of 
reduced reading distance include uncorrected far-sightedness, 
focusing problems, and a tendency for the eyes to cross. 104,105 
E. UNCONTROLLABLE (ERRATIC) EYE MOVEMENTS (NYSTAGMUS) 
Nystagmus is an involuntary back-and-forth oscillation of 
the eyes which is caused by disturbances in the mechanism that 
holds the visual image steady on the back of the eye. In 
actuality, the eyes always have a tiny amount of movement (called 
micro-nystagmus) that is needed for proper vision, but when they 
become excessive, they can drastically degrade vision. 
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There are over a dozen different typesef classified 
nystagmus movement patterns~mostof which are neurological in 
origin. The inability to maintain steady eye movements when 
looking at a target has the subsequent effect of lowering visual 
acuity at both distant and near targets. This results ~ecause 
the best seeing part of the back of the eye (the fovea of the 
retina) is only pointing at the target for a fraction of the 
viewing. time as the eye erratically scans over it, while the rest 
of the time it uses peripheral vision which has much worse 
ability to resolve detailed targets. Modifying and improving the 
oculomotor abilty to maintain central fixation and eye position 
in nystagmus patients has been reported to be effective. 106 
SUMMARY OF EYE MOVEMENTS 
As the reader may have gathered, eye movements are not a 
single entity, but a complex series of physiological mechanisms. 
If a deficit exists at any level, proper eye movement control may 
be lost, resulting in poor visual memory arid processing, 
eventually degrading reading skills. Clues to eye movement and 
tracking problems include loss of place while reading, re-reading 
words or paragraphs, word reversals, reduced comprehension, head 
movements while reading, poor near-to-far copying ability, poor 
attention skills, misjudging distances and locations of objects,--
and slow reaction times to moving objects. Vision therapy is the 
treatment modality of choice. 107 
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V. FOCUSING (ACCOMMODATION) 
In general, the foousing ability is a measure of the 
unconscious control of the internal lens system in eaoh eye 
which allows for clear vision of objeots at different distances. 
This system works similar to an auto-focus camera, such that by 
changing the shape of the lens by muscular contractions, both far 
and near objects can be quickly and accurately resolved. The 
rocusing system of -the eye is normally relaxed when ~iewing 
distant targets. To see close targets, muscle contractions 
change the shape of a lens inside the eye to focus it for near, 
and this is an energy draining task. Thus, problems with the 
focusing system usually appear after prolonged varying amounts of 
close work. The focusing ability of the eye has three major 
components: magnitude, speed of change, and sustaining duration. 
Each shall be examined in greater detail. 108 
A. FOCUSING MAGNITUDE '( AMPLITUDE OF ACCOMMODATION) 
Magnitude of focus refers to the maximum and minimum powers 
the lens system in the eye can elicit. The higher the maximum 
magnitude, the closer an object can be held and seen clearly. 
Children normally have a very high maximum focusing range, and 
this ability tends to decrease in a linear fashion and is lost 
with old age. This latter condition is a natural physiological 
function of aging called presbyopia, but has little relavence in 
our discussion of the school-aged population. Magnitude also 
includes the minimum power the eye has when the focusing system 
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is in the relaxed position. This minimum should be a total 
relaxation of the f~cusing system so that ,distant objects are 
clearly seen (through a refractively-corrected eye), and if the 
person is unable to completely relax their focus after prolonged 
near work, this could herald an increase in near-sightedness in 
the future. 109 
B. FOCUSING SPEED (ACCOMMODATIVE FACILITY) 
-
Sp~ed of change is a measure of the ability and time needed 
for the focusing system to clearly focus a distant target, then 
change to resolve a close target, and vice versa. The normal 
human eye is so efficient in quickly and automatically shifting 
the focus to the desired distance that most people are unaware of 
any change. If the system is sluggish, however, it may take .many 
seconds for the focusing system to make the needed shift. This 
ability becomes important when such tasks as copying from 
board-to-desk are considered. 110 
C. LONG-TERM FOCUSING (SUSTAINED ACCOMMODATION) 
Sustaining ability refers to the duration of time that the 
focusing system can clearly and comfortably maintain focus at 
near targets. Because it takes energy to focus at close, this 
ability becomes important when long-term near tasks are engaged, 
such as reading and studying. The comfort level is critical, for-
if the individual is able to maintain the focus but only under 
considerable stress, reading problems quickly ensue. 111 
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.... ,-. 
The focusing· ability is traditionally tested by having the 
person look at test objects at specific distances and placing 
different powered lenses in front of the eyes. However. focusing 
can be more simply evaluated by having the individual look at a 
detailed fixation target, such as the letters on the side of a 
pen. Magnitude of focus can be assessed by seeing how close the 
target can be brought to the eyes before the target blurs or the 
person sees double (testing each eye separately and then 
t~gether). Speed of ohange (facility) may b~ evaluated by havirig 
the individual clearly foous a detailed near target, then look 
out at a detailed distanoe target, alternating fro~ far-to-near 
and back again several times, and noting if the ability decreases 
with time. Finally, sustaining ability C~~ be most readily 
observable by having the person engage in continuous reading, and 
noting if performance begins well but then quickly worsens. 112 
The signs and symptoms frequently associated with focusing 
problems include reduced clarity with near vision (acuity), 
reduced sustaining ability during reading, eye rubbing, . fatigue, 
headaches, double vision at near, temporary blurring of vision at 
far after extended close viewing, poor comprehension, poor 
chalkboard to desk copying, failure to complete work on time, and 
excessive fatigue at the end on the day. Foousing problems are 
very amendable to oorreotion with vision therapy and/or lenses 
designed to relieve stress at near distances. There has been 
some research that shows a conneotion with acoommodative funotion 
and visual peroeptual-motor skills, with remediation of the 
former significantly improving the performanoe of the later. 113 
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VI. COLQR VISION , 
Although not normally included in reviews of vision and 
learning disabilities, this section of visual performance 
deserves some mention for deviations in color vision impact up to 
five percent of boys and up to one percent-of girls in today's 
schools. The majority of -bhese students do not know they have a 
deficiency until they are tested (the same holds true for many of 
tne above areas of visual functioning)_ It should also be 
pointed out that almost no one is totally color blind, but rather 
specific colors (blue, red, or green) are either totally or 
partially unperceived. There are many subtle areas in the 
classroom where color vision beoomes important to success~ and 
deoreased performance may be-improperly blamed on something 
totally unrelated. For example, a basal text series whioh is 
done in the specifio oolor a student has a defioit in will be 
very difficult for the student to decipher, and poor performance 
may be interpreted as an intelleotual deficit. 
Color vision is most frequently evaluated by a set of 
ooloredplates which have different hued symbols within larger 
figures that can only be detected with proper color 
More detailed testing batteries exist which oan 
peroeption. 
accurately 
quantify the color defect. There is typically no treatment for 
color deficienoies besides being aware if one exists so that it 
does not unknowingly impede scholastic performanoe. 114~115 
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VII. LOW VISIQN 
.. This is a specialized oategory used to evaluate a small 
portion of the school population who have decreased vision due to 
some medical problem (ego ,diabetes), but with some residual sight 
that may be enhanced with lenses, magnifiers, telescopes, special 
lights, video equipment, and so on. The purpose of a low vision 
evaluation may be to determine if if an irrdividual who has 
previously been considered functionally blind -may have some 
residual vision that could be enhanced enough to be useful for 
reading and other school learning. Each low vision individual 
must be considered unique and evaluated to maximize their 
potential, thus there is no standard protoool. Note that many 
students with low vision problems are multi-handicapped, so all 
aspects of their speoifio condition must be considered. 116 
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-CONCLUSION: VISION AND READING 
Herein we have evaluated both the reading process and how 
the various aspects of the visual system impact upon it. A 
number of specific details were presented to illustrate that both 
reading and the visual system are not simple processes, but 
highly integrated functions each with several components. The 
main purpose of this discussion was to impart to the reader a 
-
sense tp.at there are many su~tle factors involved in reading and 
the visual system, and that there has been a tendency in science 
and education to over simplify and generalize both. We have 
discussed how reading act can be divided into two major forms, 
with different goals entirely. The early primary grades focus on 
"learning to read", whereas in later grade the emphasis changes 
to "reading to learn. " It is at this transition stage that many 
visual problems become evident, because any undue visual stress 
will reduce comprehension first, for it requires the most mental 
energy. Visual problems that degrade reading and comprehension 
can originate from several areas of visual processing .. The most 
common include a tendency for the eyes to point in slightly 
differnt directions (compensatible two-eyed misalignments), poor 
ability to sustain focusing at near for any length·of time, and a 
host of eye movement problems associated with an inability to 
accurately point and make the jump movements needed for· 
successful reading. Many other possible causes were also 
presented. 
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Reading is a many faceted gem, and depending upon the angle 
one looks at it, it has strikingly different characteristics. 
Vision, akin to the gem cutter, must be able to decipher and 
adapt to the intricasies at each layer of the reading act. Both 
are highly interrelated, but uniquely different, and by no means 
the only factors involved. But suffice it to say that a properly 
functioning visual system is critical to reading, playing an 
increasingly greater role in the maintainance of high level 
reading for comprehension than in the more rudimentary aspects of 
learning to read. 
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PART III: SPECIAL CONSIDERATIONS FOR PARENTS AND TEACHERS 
INTRODUCTION 
The information presented to this point may seem somewhat 
removed from the daily lives of most parents, and even educators 
may find that it is somewhat difficult to apply. 
section .was designed to help bridge this 
Therefore, this 
gap by discussing 
and applicable to specific areas which are the most relevant 
those who deal with these children daily. Included herein is a 
summary of the most common signs and symptoms associated with 
visuallY-based learning problAms, compiled to help parents and 
teachers determine if a visual problem is at the core of a 
child's learning problem. Also presented are the most common 
ways children suffering from visual problems deal or cope with 
there situation, to give parents and teachers more insight into 
how a visual problem can be impacting the behavior of a child. A 
third section will discuss the ~ost effective treatment options 
available to remediat,e a visually-based learning problem after· it 
has been diagnosed. Finally, the special topio of dyslexia will 
be evaluated in more detail, since this is a frequent label 
attaohed to ohildren will visual learning disabilities. 
I. DETECTING VISUAL PROBLEMS 
Children with visual problems can be detected by a number of 
commonly observable signs and symptoms, and parents and teaohers 
are in the best position to make these observations. To help 
simplify what must appear to be an overwhelming amount of 
information, a checklist has been included listing commonly noted 
behaviors indicating a visually-based learning problem. 117 
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CHECKLIST FOR VISUALLY-RELATED LEARNING PROBLEMS 
1. Child becomes easily distracted 
2. Avoids near tasks 
3. Has emotional outbursts 
4. Poor self-image 
5. Shows aggressive behaviors 
6. Low comprehension 
7. Poor concentration 
8. Fails to complete assignments 
9. Frustrated with school 
10. Exaggerated head movements 
11. Subvocalizes 
12. Loss of place and skips lines 
13. Very close reading distance 
14. Has no voice inflection with reading 
15. Rapidly fatigues when" reading 
16. Motor overflow 
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II. AVOIDANCE VS. ADAPTION 
In an attempt to overcome the stress caused by these 
problems, children either AVOID the bothersome task or ADAPT by 
sacrificing some other visual function (such as binocularity) to 
reduce the difficulties they are having. 
In fact, avoidance behavior is probably the most common 
adaptation used to compensate for a visual disorder. Frequently, 
children who are eliciting avoid~nce behavior may appear to be 
unmotivated, lazy, and engage in open confrontations rather than 
perform the task that is uncomfortable. Avoidance behavior can 
be very effective at hiding the underlying visual problem because 
there are no obvious signs of discomfort since the child simply 
does not engage in any activity that places any stress on the 
visual system. 118 
If the child deci~es to do the clo~e work despite the 
discomfort, than s/be usually makes one or more physical 
adaptations. These include postural shifts, sucb as a-very close 
reading distance, head movements during rea,ding, covering or 
closing one eye while reading, and turning or tilting of head 
while reading, It is not uncommon for these children to become 
good "auditory" learners as a way to maintain academic 
achievement. The child may switch to auditory-based learning or 
slhe may add audition to a deficient visual processing system. In 
any case, identification and treatment of the visual problem 
should be done as quickly as pass i ble, 'S ince any adaptation wi 11 
be less efficient than a properly functioning visual system. 119 
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III. TREATMENT OF VISUAL DYSFUNCTIONS 
The primary treatment modality for visual dysfunctions which 
impact upon reading and learning includes corrective or 
stress-relieving lenses (glasses) and/or visual therapy, also 
known as vision training, orthoptics, and eye exercises. 120 
The use of lenses to correct visual anomalies is one of the 
most common and effective treatment modalities used today. 
Spectacles (and contact lenses) are extremely effective for 
correcting refractive (optical) errors, as well as improving near 
viewing comfort and performance, if prescribed properly. Lens 
correction is also an instant cure, a valuable commodity in a 
fast paced world. However, lenses are frequently only partially 
effective and vision therapy must be utilized to fully correct. 
As stated by the 1986/87 Future of Visual 
Development/Performance Task Force for the American Optometric 
Association, the purpose of visual therapy is to diagnose and 
rehabilitate neurologically-based muscular, physiological, or 
sensory visual dysfunctions for the treatment qf eye movement, 
focusing, and binocular disorders, as well as strabismus, 
amblyopia, nystagmus, 
processing anomalies. 
and visual perceptual and information 
Vision therapy is a series of non-surgical 
clinical therapeutic procedures which vary depending upon the 
visual deficiency being treated. When vision therapy is 
utilized, the ultimate goal is to regain clear, comfortable, 
single, two-eyed (binocular) v~s~on at all times. Vision therapy 
is a functional cure, whereas other treatment modalities, such as 
strabismus surgery, seek only a cosmetic correction. 121 
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IV. DYSLEXIA 
It is necessary to take a moment and address the topic of 
dyslexia, for it has become a popular "diagnosis" in the modern 
school system, albeit misused, and one in which many learning and 
reading disabled children fall victim to. Dyslexia has become a 
catch-all term used for any unexplained reading disorder. The 
original medical definition of the word "dyslexia" referred to a 
specific brain lesion in the temporal lobe of the left cerebrum 
which greatly impaired reading functions. Therefore, it is no 
wonder the label carries the assuciation of brain damage. 122 
Contrary to the diagnosis of a cognitive deficit, there has 
been significant research linking many "dyslexic" subjects with 
poor eye movements. These include observations that dyslexic 
children demonstrated a general deficit with sequential eye 
movements during symbol stimulation as well as during actual 
indicating that at: least. a port.ion of those labeled as 
"dyslexic" actually have a visual prohlem, not brain damage. In 
fact, much of the symptomatology associate~ with dyslexia is 
explainable in terms of inadequat,e visual performance, and more 
specifically that the dyslexic's characteristics deficit seems to 
involve integration of visual input with language function. 123 
This is not to say thaT, all children diagnosed as "dyslexic" 
actually are suffering from visual problems. These examples 
simply illustrate that the symptoms of "dyslexia" may result from 
a variety of undetected causes (etiologies), including visual, 
auditory, balance, and language disorders to name a few, which 




The purpose of this paper was two-fold. First, it was 
designed to sensitize the readers, and specifically educators and 
parents, as to the psycho-social significance of labeling a child 
learning disabled and placing them in the special education 
classroom. Second, by discussing the complexity of both reading 
and vision, this work attempted to show how subtle problems in 
these areas can lead to a severe decrease in academic performance 
in a child of average intelligence, and how these children 
frequently end up in the special education and learning disabled 
classrooms. It was not the purpose of this paper to discredit 
the present special education system, but the system has several 
inherent faults that may actually propagate the cycle of failure 
in these children. To help break this cycle, identification nd 
diagnosis of the underlying problem causing the learning 
disability is fundamental to solving it, so that every step 
should be t,aken to rule out a sensory input or integration 
problem (vision, audition, etc. before a remedial program is 
begun. Not all learning disabled children have visual 
dysfunctions at the root of their learning and reading problems, 
but a significant number do. The lack of information and 
understanding about visual functioning in the lay, educational, 
and even medical communities has resulted in this area being 
almost completely ignored. Therefore, this paper was written to 
both inform and to bring some cohesion to the areas of learning 
disabilities and vision, so that children who are suffering from 
these problems may be identified and helped. 
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